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Abstract 


A  heliport  beacon  production  prototype  was  de¬ 
signed,  constructed,  and  tested  for  optical 
performance  and  resistance  to  environmental 
conditions.  The  revolving  beam  beacon  employs 
two  250  W,  130  V  tungsten-halogen  lamps,  one 
each  for  the  aviation  green  and  aviation  yel¬ 
low  projectors,  and  one  500  W,  120  V  tungsten- 
halogen  lamp  for  the  white  split  beam  projector. 
Lamp  life  is  in  excess  of  5t000  hours  at  115  V 
except  with  the  500  W  lamp  of  the  white  beam 
projector,  for  which  no  5.000  lamp  has  yet  been 
found.  The  life  of  this  lamp  is  approximately 
3500  hours.  The  entire  beacon  system  is  sealed 
against  the  environment.  The  complete  device 
weighs  less  than  50  pounds  and  can  be  mounted 
on  standard  light  poles.  It  is  about  16”  in 
diameter  and  24M  tall.  Low  weight  and  cost  are 
accompanied  by  low  power  consumption  and  mini¬ 
mal  maintenance  requirements,  reducing  the  costs 
for  installation  and  operation  to  a  fraction  of 
the  amounts  heretofore  associated  with  devices 
of  this  kind. 


Performance  Specifications 


According  to  the  contract  schedule,  the  heliport  beacon 
mupt  meet  the  following  performance  requirements: 

A)  Optical  Performance 

Effective  Intensities  at  all  angles  of  azimuth  and 
throughout  a  vertical  beam  spread  from  0°  to  10° 
with  the  axis  at  5° 


Aviation  white,  non-split  mode:  20,000  candela 


Aviation  green 
Aviation  yellow 

Flash  Duration,  maximum: 

Flashing  Sequence: 

Repetition  Rate: 

Elevation  Adjustability: 
Automatic  start  and  stop: 


:  3,000  candela 

:  7,000  candela 

100  milliseconds 

green-whit e/whit e-yellow 

12  times  per  minute 
(  36  total  for  3  colors) 

From  5  to  7*5° 

"on"  at  35  ftcd, 

"off'at  58  ftcd  ambient 
light  level. 


B)  Environmental  Test  Conditions 

Aerodynamic  Stress:  Determine  analytically,  stress 

resulting  from  thick  ice 
accumulation  and  100  knov  wind. 

Altitude:  From  sea  level  to  10,000  feet  above  sea  level 

Temperature:  -55  to  +55°  C 

Humidity:  Up  to  95$ 

Rain:  Including  40  mph  wind,  as  per  Mil-Std-810  B. 

C)  Service  Life  and  Maintenance 


Lamp  Life 
Power  Consumption 


:  5,000  hours 
»  2.5  KW  maximum 


Selection  of  Design  Concepts 


In  order  to  meet  the  requl^  ^ents  listed  In  the  pre¬ 
vious  section,  a  beacon  has  x,  be  an  optimized  pack¬ 
age  with  respect  to  minimum  weight,  low  operational 
and  maintenance  costs,  and  low  purchase  price.  A 
trade-off  analysis  shows  that  these  chree  key  param¬ 
eters  are  controlled  by  the  choice  of  the  optical 
elements.  They  are,  in  order  of  importance: 

1.  Type  and  filamsnt  size  of  3tock  lamps 

2.  Choice  of  color  filters 

3.  Choice  of  beam  optics 

An  evaluation  of  available  lamps  indicates  that  long 
life  tungsten-halogen  lamps  are  clearly  superior  to  arc 
lamps.  While  some  arc  lamps  are  optically  superior  to 
tungsten -halogen  incandescent  lamps  because  of  their 
greater  source  luminance,  they  last  only  about  2,000 
hours.  Arc  lamps  having  life  spans  in  excess  of  5.000 
hours  are  of  relatively  low  radiance  and  require  much 
larger  optical  elements  in  order  to  provide  the  re¬ 
quired  beam  power.  Furthermore,  all  arc  lamps  require 
bulky  and  costly  starring  and  power  conditioning  equip¬ 
ment.  This  expense,  combined  with  the  high  cost  of  re¬ 
placement  lamps,  puts  the  cost  of  arc  lamp  operation  at 
10  to  50  times  that  of  incandescent  lamps. 

In  recent  years  several  long  life  tungsten -halogen  lamps 
have  been  introduced  by  General  Slectric,  Westinghousec 
and  Sylvania.  Both  low  and  line  voltage  lamps,  single 
and  double  ended,  are  available  in  the  250  to  750  Watt 
range. 

Measurements  with  refractive  and  reflective  optical  sys¬ 
tems  showed  that  250  W,  single  ended,  coiled-coll  halogen 
cycle  lamps  provide  adequate  life  and  performance  for  the 
aviation  green  and  yellow  projectors,  while  minimizing 
heat  load  and  power  consumption.  A  500  W  lamp  of  the  same 
design  is  curreatly  employed  in  the  white  split  beam  pro¬ 
jector.  We  intend  to  replace  it  with  another  of  the  250  W 
variety,  as  soon  as  larger  optioal  elements  can  be  procured. 
When  beacon  construction  started,  only  80  mm  diameter  lenses 
of  suitable  focal  length  could  be  purchased. 
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Aspheric  lenses  with  95  to  100  mm  diameter  and  approx¬ 
imately  2.75**  focal  length  are  expected  to  produce  ade¬ 
quate  white  beam  power  with  the  250  W  lamp.  The  design 
of  the  split  beam  projector  is  such  that  lens  and  lamp 
changes  can  be  readily  Incorporated  into  existing  bea¬ 
con  assemblies. 

The  choice  of  aviation  color  filters  was  facilitated  by 
th  fact  that  the  optical  systems  utilize  flat  filter 
plates.  Both  dichroic  interference  and  colored  glass 
absorption  filters  are  available  from  several  manufac¬ 
turers,  in  suitable  size  and  quality.  Thus,  price  and 
delivery  became  the  governing  parameters  in  the  choice 
of  filters.  We  determined  that  well-designed  green  in¬ 
terference  filters  transmitted  at  least  twice  as  much 
light  as  their  best  colored  glass  counterparts,  making 
them  clearly  the  superior  choice  (Figure  i).  By  con¬ 
trast,  aviation  yellow  absorption  filters  proved  to  be 
optically  nearly  as  efficient  as  interference  filters, 
tut  were  more  readily  available  and  less  expensive  than 
interference  filters.  The  heliport  beacon  is  therefore 
equipped  with  an  aviation  green  Interference  filter  and 
c.t.  aviation  yellow  colored  glass  filter,  (Figure  2). 

With  components  and  dimensions  of  the  optical  systems 
determined ,  materials  and  methods  for  packaging  and  con¬ 
struction  were  selected.  The  upper  temperature  limit  of 
55  C  ambient  dictated  the  use  of  high  temperature  plas¬ 
tics  such  as  nylon,  Kel-F,  and  Teflon  for  plastic  parts, 
and  silicon  rubber  for  joints  and  adhesives.  Structural 
metal  parts  were  made  from  stainless  steel  and  aluminum 
sheet,  to  save  weight  and  cost.  A  synchronous  gear  motor 
end  a  single  stage  gear  belt  drive  form  the  drive  system 
for  the  turntable.  A  long  life  brushblock  and  sllpring 
assembly  transmits  a.c.  power  tc  the  rotating  optical  sys¬ 
tems,  supported  by  e  large  double  row  ball  bearing  mounted 
in  the  baseplate  of  the  beacon  assembly.  The  three-pro¬ 
jector  package  is  mounted  on  a  hinged  platj,  the  vertical 
position  of  which  can  be  adjusted  through  normally  closed 
access  holes  In  the  baseplate.  A  silicone  rubber  vibra¬ 
tion  damper  Is  Installed  near  the  hinge,  preventing  rapid 
vibrations  near  the  natural  frequency  of  the  assembly.  A 
pyrex  cylinder  topped  by  an  anodized  and  painted  aluminum 
heat  exchanger  forms  the  outer  shell  (Figure  3). 
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Selection  of  the  light  beam  projection  systems  was  based 
upon  an  evaluation  of  beam  patterns  produced  by  several 
first  surface  collectors,  as  well  as  aspheric  condenser 
lenses.  It  was  found  that  systems  having  high  collection 
efficiencies,  such  as  deep,  short  focal  length  paraboloids, 
or  short  focal  length,  very  small  f-number  lenses,  did  not 
produce  the  required  aspect  ratio  of  the  revolving  beams. 

In  order  to  obtain  flash  durations  below  100  milliseconds, 
the  horizontal  beam  width  cannot  exceed  9°t  while  the  ver¬ 
tical  beam  height  has  to  be  at  least  12°  in  order  to  meet 
the  specified  performance.  Thus,  less  efficient  but  more 
practical  systems  were  eventually  chosen.  They  produce 
rectangular  beam  cross-sections  with  aspect  ratio  of  about 
2:1.  The  colored  beam  projectors  consist  of  2"  F.L.,  6" 
diameter  Alzak  paraboloids  and  250  W  tungsten-halogen  lamps. 
The  split  white  beam  system  employs  two  aspheric  lenses 
of  80  mm  diameter  and  2.6"  F.L.  in  addition  to  an  ad¬ 
justable  flat  mirror  which  deflects  one  of  thr  two  beams 
so  as  to  generate  the  desired  "off"  period  (Figure  4). 

The  split  beam  projector  is  equipped  with  a  500  W  quartz- 
iodine  lamp.  A  6"  diameter  reimaging  hemisphere  is  used 
to  improve  the  overall  efficiency  of  the  optical  system. 
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All  optical  element*  and  soring  parts  of  thin  beacon  are 
protected  against  preolpltatlon  and  dust  b y  a  sealed  shell, 
which  consists  of  {an  anodised  aluslnum  baseplate,  a  pyrex 
oylinder  with  stainless  steel  transition  rings  on,  either 
end,  and  an  anodised  aluminum  heat  exohanger  whioh  eerres 
as  top  ooyer.  The  baaeplate  Is  bolted  to  an  anodised  alum¬ 
inum  pole  adapter  which  fits  a  variety  of  pipe .diameters 
(Fig  5). 

!  ! 

Recess  to  the  screw  adjustment  of  the  tlltinig  table  is 
obtained  through  plugged  aocsss  ports  in  ths  baseplate. 

When  opened,  an  Allan  aorswdrlver  oan  bt  inserted  through 
one  of  these  ,acoese  pofct*  In  order  to  adjust  the  tilting 
table.  The  two  babble  levels  are  adjusted  by  turning  , 
stainless  stssl  Allan  head  sorews  whioh,  protrude  through 
the  baseplate.  The  threads  of  these  aorewe  are, sealed  by 
means  of  nylon  insert  look  nuts  pressed  Into  the  base¬ 
plate.  i 

i  i  w  *  . 

All  electrical  components  are  housed  inside  of  the  sealed 
beaoon  shell.  The  field  of  view  of  the  photoswitoh  Is 
partially  shielded,  J>r  even  ting  light  produoed  by  sourocs 
on  th*  ground  from  turning  It  off  unlntsntlally.  i  The 
automatic  turn-on  light  level  oan  be  adjusted  by  changing 
the  til,t  angle  of  a  snail  door,  which  oan  be  rotated  from 
the  outside  by  ueans  of  a  sealed  threaded  rod  (Figure  6},: 
All  fuses  are  located  Inside  the  beaoon j  the  motor  fuse 
Is  mounted  on  the  baseplate,  the  lamp  fuses  are  attached 
to  the  tilting  table.  Aoooas  to  these  parts  oan  only  be 
obtained  ofter  lifting  pyrex  oyllnder/heat  exohanger 
assembly  off  the  baseplate,  , 

'  'I 

Surface  finishes,  where  applicable,  are  ancdlacd  according 
military  specifications  on  all  aluminum  parts.  Fas¬ 
teners  are  either  made  from  stainless  steel,  or  plated. 
High  temperature  aircraft  wire,  meeting  applicable  mili¬ 
tary  apeolf  ioatlons,  is  used,  for  all  .internal  connect  Jons. 
Insulating  sleeves  are1 made  from  sillocne-coated  fiber¬ 
glass.,  Performance  degradation  due  to  duet  And  dirt  ac¬ 
cumulation  on  bptioal  surface*  oannbt  coour  as  long  as  1 
the  outer  shell  remains  intact. 
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Figure  6.  PHOTOSWITCH  AND 
ADJUSTABLE  LIGHT  CONTROL  VANE 

The  optical  environment  of  a  heliport  beacon  will 
depend  upon  the  individual  Installation.  Thus,  a 
fixed  setting  of  the  photoswitch  may  result  in 
significant  variations  of  turn-off  and  turn-on 
light  levels.  The  vane  adjustment  covers  a  range 
of  actuation  from  approximately  5  to  100  footcan- 
dles,  well  in  excess  of  the  contractual  require¬ 
ment  of  "on"  at  35  ftod  ,  "off"  at  58  ftcd. 
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Economics  of  Operation 


The  maximum  power  consumption  permissible  under  the  terms 
of  this  contract  is  2,500  W.  The  Model  2000-69  Heliport 
Beacon  consumes  slightly  less  than  1*000  W.  This  reduc¬ 
tion  represents  a  substantial  saving  in  wiring  cost,  and 
in  operating  costs  per  year.  At  an  annual  average  oper¬ 
ating  time  of  4,000  hours,  and  a  price  of  per  KWH,  for 
example,  power  costs  are  $80.00.  This  cost  is  $120.00 
less  than  the  typical  annual  cost  for  a  beacon  operating 
at  the  specified  maximum  rating  of  2,500  W. 

Lamp  replacement  expense  is  minimal.  A  set  of  three  lamps 
costs  about  $30.00.  If  replaced  once  a  year  during  routine 
annual  inspection,  cost  of  lamps  and  labor  should  be  below 
$50.00  -  a  fraction  of  the  annual  relamping  costs  incurred 
with  previous  beacon  designs. 

Cleaning  of  the  exterior  surface  of  the  pyrex  cylinder 
can  be  accomplished  by  hosing  it  down  with  tap  water,  pro¬ 
vided  the  solid  content  of  the  water  supply  is  not  ex¬ 
cessive.  Hydrophobic  coating  for  laboratory  glassware, 
available  from  many  lab  glass  distributors,  can  be  applied 
to  the  outer  surface  of  the  pyrex  cylinder  to  prevent 
spotting,  and  to  accelerate  drying. 
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Lamp  Life 


The  contract  schedule  calls  for  a  minimum  lamp  life  of 
5,000  hours,  without  further  qualifying  the  term  "life". 

No  such  additional  qualification  would  be  possible  with¬ 
out  severely  restricting  the  choice  of  lamp  types  that 
might  be  employed  in  a  heliport  beacon.  However,  once  a 
particular  kind  of  lamp  has  been  selected,  lamp  life  has 
to  be  specified  not  only  in  terms  of  hours  of  operation, 
but  in  terms  of  optical  performance  throughout  this  life¬ 
span  as  well. 

Most  lamp  life  specifications  include  a  substantial  drop, 
of  from  35  to  50,%  of  the  initial  light  output,  before  a 
lamp’s  useful  life  is  terminated.  Thus,  under  the  pre¬ 
vailing  specifications  of  lamp  life,  a  filament  lamp  can 
fall  for  two  reasons:  because  of  filament  breakage,  or 
because  of  an  excessive  decrease  in  light  output.  With 
tungsten-halogen  lamps,  however,  the  latter  failure  mode 
does  not  apply.  These  lamps  retain  85  to  90#  of  their 
initial  light  output  until  their  life  is  terminated  by 
filament  breakage  or  other  mechanical  failure.  The  light 
output  of  the  Model  2000-69  Heliport  Beacon  will  there¬ 
fore  show  no  noticeable  decrease  during  the  rated  lamp 
life. 

This  beacon  employs  one  Sylvanla  EHD,  500  W  quartz-iodine 
lamp,  and  two  Sylvanla  250  Q/CL  tungsten-halogen  lamps  in 
which  the  manufacturer  has  replaced  iodine  with  another 
halogen.  These  250  Q/CL  lamps  have  a  rated  life  of  2,000 
hours  at  130  V.  At  the  specified  115  V,  their  life  ex¬ 
pectancy  is  substantially  in  excess  of  5000  hours. 

The  EHD  lamp  has  a  rated  life  of  2,000  hours  at  120  V, 
or  3,500  hours  at  115  V,  according  to  industry  standards 
(Figure  7).  Experience  with  industrial  lamp  developments 
indicates  that  this  lamp  will  some  day  soon  be  replaced 
by  an  otherwise  identical  tungsten-halogen  version  having 
5,000  hours  life  at  1 1 5  V.  Until  this  happens,  we  recommend 
replacing  the  EHD  lamp  during  each  annual  inspection  of  the 
heliport  beacon.  This  approach  is  far  more  economical  than 
lamp  change  won  demandM,  i.e.  after  failure  of  a  lamp;  it 
also  assures  continuous,  uninterrupted  service  of  this  im¬ 
portant  safety  device. 
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PERCENT  VOLTAGE 
| 

120V  LAMPS 

n  i  j  i  rn  | 

rrrrj  rrn  p'lri  Jinn  ri 

1 1  j  n 

95  IOC 

i  ios  uc  ns  120 

125 

SYLVANIA 

THEATRE,  TELEVISION, 
and  PHOTOGRAPHIC 
LAMP  RULE 


SYLVANIA 

GENEAALTEICPmONc  *  Eia-.AONICS  GTE 

Sylvonia  Elodric  Products,  Im 
Photolomp  Division 

730  Third  Av«m*  •  Now  York,  N.Y.  10017 


Figure  7*  Life  of  120  V  Tungsten-Halogen  Lamp 
at  115  V 
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Test  Results 


Photometric  and  Colorimetric  Performance 

Compliance  with  the  specified  optical  requirements  is 
established  according  to  Scientif loo' s  FAA  approved 
"Heliport  Beacon  Performance  Test  Procedure."  The  re¬ 
sults  obtained  with  respect  to  filter  colors  and  ef¬ 
fective  intensities  of  the  green,  split  white  in  the 
non-split  mode,  and  yellow  flash  are  summarized  in  the 
following  sections. 

A)  Filter  Colors 

Spectrophotometer  curves  for  the  green  and  yellow 
filters  in  conjunction  with  llluminant  A  are  shown 
in  Figure0l  and  Figure  2  respectively.  llluminant 
A  at  2854°  K  corresponds  closely  to  the  color  tem¬ 
perature  of  the  beacon  lamps,  which  operate  between 
2800°  K  and  2900°  K  at  115  V. 

The  chromatic ity  coordinates  for  the  green  filter 
are  x  =  0.23606  and  y  =  0. 44313*  For  th©  yellow 
filter  they  are  x  =  0.592  and  y  =  0.407.  Both  fall 
well  within  the  regions  specified  for  these  aviation 
colors  by  MIL-C-25050A  (Figure  8). 

Both  filters  are  of  an  extremely  stable  construction. 
They  are  not  subject  to  deteriorating  environmental 
effects,  since  they  are  not  exposed  to  wind  and  rain. 


B)  Effective  Intensities 

Horizontal  beam  patterns  were  measured  for  each  bgam 
at  the  following  angular  displacements;  -5°.  -2.5  » 
0°,  +2,5° •  +5°.  Additional  measurements  were  made 
at  other  vertical  displacements  if  deemed  necessary. 
In  order  to  determlre  how  well  these  5  points  repre¬ 
sented  the  entire  vertical  beam  pattern,  each  pro¬ 
jector  was  tilted  90°  from  its  normal  mounting  posi¬ 
tion,  and  the  vertical  beam  distribution  recorded 
(Figure  9,  Figure  10), 
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MIL-C-253WA  (ASG) 


o 


Figure  9 


Vertical  cross  section  of  spilt  white  beam  in  the  non-split 
mode.  The  Intensity  modulation  is  due  to  the  structure  of 
the  lamp  filament,  which  is  recorded  by  the  high  resolution 
detector.  The  periodic  intensity  valleys  do  not  apoear 
during  a  horizontal  sweep  of  this  beam;  they  are  filled  in 
by  contributions  from  parts  of  the  filament  coll  not  seen 
by  the  detector  during  this  vertical  scan. 

Lightsource;  Sylvania  EHD  lamp  at  1 1 7  V  AC. 
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Figure  10 

Vertical  Eeam  Profile  of  Aviation  Green 
and  I'ellow  Projectors. 

The  dashed  line  shows  the  Improved  per¬ 
formance  obtained  through  use  of  Sylvania 
250  Q/C L  lamps  compared  to  Westinghouse 
lamps  (solid  line)  of  the  same  designa¬ 
tion.  100  Iw  represents  the  intensity 
level  used  In  the  effective  Intensity 
calculations  at  the  +5°  arid  -5°  points. 


During  all  measurements,  the  a.c.  input  voltage  to  the 
lamp  was  monitored  with  a  Model  PY-4  Westinghouse  a.c. 
voltmeter,  which  was  calibrated  before  and  after  these 
measurements  (Figure  11).  The  observed  voltage  values 
were  recorded,  together  with  other  pertinent  informa¬ 
tion,  on  a  photometry  data  record  form  which  was  signed 
end  dated  by  the  Q.C.  inspector  witnessing  the  photo¬ 
metric  measurements.  (See  pages  31*  39*  and  42) 

The  Weston  photocell  used  in  the  beam  photometer  was 
calibrated  before  and  after  these  measurements.  Con¬ 
sistency  of  the  calibrations  made  almost  eleven  months 
apart  is  obvious  from  Figure  12. 

Effects  of  line  ventage  fluctuations  during  the  course 
of  e* oh  horizontal  beam  profile  measurement  varied  from 
small  to  negligible.  While  the  aviation  yellow  pro¬ 
jector  was  measured,  a  periodic  line  voltage  fluctu¬ 
ation  of  about  1.8  volt  introduced  a  light  output  var¬ 
iation  of  less  than  3*5#  (Figure  13).  In  all  other 
cases,  line  voltage  remained  more  stable.  Figure  l4 
shows  the  typical  light  output  as  function  of  line 
voltage  during  these  photometric  measurements. 

Most  measurements  were  made  slightly  above  the  speci¬ 
fied  115  V,  e.g.  at  116  or  118  V  (Table  A).  Appro¬ 
priate  corrections  have  been  made  on  the  basis  of  one 
volt  change  in  line  voltage  causing  a  2%  change  in 
luminance,  resulting  in  an  identical  change  in  beam 
intensity.  This  assumption  is  valid  only  throughout 
a  range  of  line  voltages  from  115  to  120  V;  thus  it 
is  adequate  for  the  measurements  made  during  this  pro¬ 
gram. 

The  computations  of  the  effective  intensities  lis‘;ed 
in  Table  A  are  recorded  on  pages  JO  through  43.  .The 
energy  content  of  each  time  vs  intensity  cuive^idt , 
was  determined  by  superimposing  an  integration  grid 
over  the  Intensity  versus  t'*iae  curve  (Figure  1^’,  and 
counting  the  number  of  rectangles  contained  in  the 
area  under  each  curve  between  t,  and  tx,  the  limits  of 
the  flash  duration.  The  energy  content  of  each  rec¬ 
tangle  is  the  product  of  Intensity,  measured  individu¬ 
ally  for  each  projector,  and  the  time  interval  of 
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Fig.  11  i  Calibration  Points  of  Westinghouse  Type  PY-4 
Voltmeter  with  1500  Chtn,  1%  aeries  resistor 
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SENSITIVITY  OF  WESTON  MODEL  856 
TYPE  REV  PHOTOMETER  CELL  No.  990201 
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160  200  260  .  .  300 


Figure  13 

Effect  of  Periodic  Line  Voltage  Fluctuations  on 
Lightoutput. 

The  maximum  intensity  changed  (j>  max  is 


Figure  14 


Effects  of  Line  Voltage  on  Lightoutpu; 

Maximum  intensity  change /l  <]>  max  is  2.5$.  Here  and 
in  the  case  of  periodic  fluctuations,  shown  in  Fig.  13 
the  statistical  average  during  the  typical  50  sec  dur¬ 
ation  of  an  intensity  versus  time  trace  measurement 
is  less  than  2.5$. 


to.  JV  to  i<?c 


Fig.  15 

Recorder  Chert  Pattern  (ovove) 
and 

Integration  Grid  Pattern  (left) 

Integration  vrid  eastern  Is 
printed  or  a  clear  plastic  over 
lay,  which  Is  photost at  1 ca 1 1 y 
superimposed  or  each  recorder 
curve . 


10.85  milliseconds,  computed  from  the  angular  vel¬ 
ocity  of  the  revolving  beam  beacon  at  the  specified 
12  rpm,  the  goniometer’s  angular  velocity  of  4.8  sec 
deg”',  and  the  recorder  chart  speed  of  15  seconds  per 
horizontal  chart  divisioni 

1 5 *  4.8  =  3.13  degrees  per  horizontal  chart  division. 

At  12  rpm  the  heliport  beacon’s  angular  velocity  is 
72°  sec*1  : 

12  rpm  =  5  sec  per  3^0°  =  72°  per  second. 

At  72°  sec  [  the  beaoon’s  beams  traverse  one  degree 
in  13.9  milliseconds: 

=  O.OI39 

One  horizontal  reoorder  chart  division,  being  equal 
to  3.13°,  therefore  corresponds  to  43.4  milliseconds: 
3.13  x  13.9  «=  43.4 

The  integration  grid  divides  each  horizontal  chart 
division  into  four  equal  parts  of  10. 85  msec: 

43.4  :  4  =  10.85 

Figure  15 shows  examples  of  these  units. 

The  flash  duration  T  =  t^-tj  ,  is  measured  for  each  com¬ 
putation  of  the  effective  intensity  by  counting  the 
number  of  horizontal  divisions  between  t.and  tx,  and 
multiplying  this  number  by  10. 85.  For  the  final  div¬ 
ision,  T  is  converted  to  seconds  by  multiplication 
with  10\ 


Idt  JcdsecJ  :  (0.2  «■  T)  [sec]  =  Eeff(cd). 

This  computation  is  repeated  for  different  values  of  T 
in  order  to  obtain  the  maximum  effective  intensity  value. 
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Experience  gained  during  the  computation  shown  on  the 
following  pages  often  results  in  the  first  computation 
of  Eeff  being  so  close  to  the  maximum  that  subsequent 
computations  produce  no  significant  improvement. 

The  accuracy  of  this  method  is  estimated  to  be  close 
to  5%»  Individual  sources  of  error  are: 

1)  Photometric  error,  overall,  approx.  2,5% 

2)  Graphic  integration,  approx.  1 ,5% 

3)  Computation  error,  1.0# 

The  computation  error  results  primarily  from  the  in¬ 
ability  to  compute  a  beneficial  third  value  of  the 
effective  intensity,  in  addition  to  the  two  shown 
with  each  Intensity  versus  time  curve.  Frequently, 
the  first  try  is  already  within  1#  of  the  retrial 
maximum,  as  is  shown  by  the  fact  that  the  second 
value  is  within  1%  or  2%  of  the  first.  Whenever  a 
third  computation  was  made,  it  usually  showed  that 
the  maximum  lies  between  the  results  of  the  first 
and  second  computation. 

In  order  to  further  Improve  the  accuracy,  much 
greater  precision  in  measuring  small  differences 
in  flash  duration  and  flash  energy  is  required. 

At  least  twice  the  chart  width  used  for  the  mea¬ 
surements  reported  here  would  be  required .  Such 
an  increase  in  recorder  resolution  would  about 
double  the  cost  of  this  effort.  In  view  of  the 
small  gain  in  accuracy,  it  is  doubtful  that  this 
approach  is  desirable. 

It  appears  from  most  of  the  calculations  presented 
herein  that  the  maximum  effective  intensity  values 
shown  in  Table  A  are  only  about  2%  lower  than  the 
best  possible  values  which  could  be  expected  with 
a  much  more  accurate  procedure,  A  proportional 
reduction  in  flash  duration  can  be  expected  in  most 
of  these  cases. 
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Both  the  yellow  and  green  projectors  used  for  the 
effective  intensity  measurements  presented  here 
were  equipped  with  Westinghouse  250  Q/CL,  120  V, 
2000  hour  lamps.  With  one  of  these  lamps,  the 
intensity  of  the  aviation  yellow  beam  falls  below 
the  required  minimum  near  the  upper  edge  of  the 
beam.  When  the  lamps  were  replaced  with  Sylvania 
Q/CL,  130  V,  2000  hour  lamps,  the  beam  pattern  was 
significantly  Improved.  This  improvement  is  due 
to  the  greater  uniformity  and  concentricity  of  the 
filament  geometry  of  the  Sylvania  lamps.  The  in¬ 
crease  in  intensity,  shown  in  Fig.  10,  page  19,  is 
more  than  sufficient  to  eliminate  the  excessive 
Intensity  drop  which  occurred  with  the  Westinghouse 
lamp. 
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AVIATION  GREEN t  Minimum  Bequlred:  3000  od. 


Displacement 
from  Beam  Azist 

o 

c 

« 

1 

-2.5° 

0.0°  +2.5° 

+5.0° 

At  119  V 

3520 

4580 

;  ran 

5140  5260 

4100  cd 

At  115  V 

3000 

4200 

4?00  4850 

3770  cd 

Flash  duration 

86.8 

89.5 

91.0  92.4 

94.0  msec 

AVIATION  YELLOW: 

Minimum  Heauired: 

7000  cd. 

Displacement 
from  Beam  Axis: 

-6.0° 

-5.0° 

-2.5°  0.0° 

+2.5°  +4.0° 

At  119  V 

8120 

7950 

9180  9660 

7210  6850*  od 

At  115  v 

7500 

7300 

8400  8900 

665 0*  6300*  cd 

Flash  duration 

87.0 

85.6 

82,5  ?6.0 

84.0  83.5  msec 

*Below  ?000  od.  However, 
meeting  requirement. 

so®  Fig.  10,  page 

19.  for  data 

i-UAllOH  WHIT*.,  J 

&0SVSFLIT.I  Minimum  Ee-aired:  20.000  cd 

D3  splacement 
from  Beam  Juris: 

-5.0° 

*2.5° 

0.0°  *2. 

<°  +5.0° 

At  116  V 

21000 

2400: 

11650  23800  22200  cd 

At  115  V 

2i't00 

2  350'' 

21200  23300  21800  cd 

Flash  duration 

91*  5 

:  02 

if  3  103  10?  msec 

TABLE  At  EFFECTIVE  INTENSIFIES  0!-  HEIIPOET  BEACON  FLASHES 

Note:  Men  in  aeroic-'*,  '  *  an:  tree  are  3C  above  horizon. 
Additional  c-leva‘  ;  •>-.  up  t;>  6,0°  is  optional. 


Run  #2.  Aviation  Yellow  Projector 


Intensity  Calibration 

1)  At  *4°  Vertical  Displacement  from  Beam  Axis. 
Detector  Current  at  Intensity  Peak:  12. 75 
Corresponding  Illumination  Level:  8.0  ftcd 
Distance:  65.3  ft.  D*=  4264 

Peak  Intensity:  8  x  4264  =  34000  cd 

Number  of  Vertical  Divisions  at  Peak:  12.7 

Intensity  per  Vertical  Division:  2680  cd 
34000  :  12.7  =  2680 

Energy  per  Unit  Area:  2680  cd  x  10. 85  x  10~3sec 

a  29  cdseo 

2)  At  *5°  Vertical  Displacement  from  Beam  Axis. 
Detector  Current  at  Intensity  Peak:  10.6 ^uA 
Corresponding  Illumination  Level:  6.63  ftcd 
Distance:  65.3  ftj  Da=  4264 

Peak  Intensity:  6.63  x  4264  =  283OO  cd 

Number  of  Vertical  Divisions  at  Peak:  10.7 

Intensity  per  Vertical  Division:  2640  cd 
28300  :  10.7  =  2640 

Energy  per  Unit  Area:  2640  x  10,85  x  10'3 sec 

=  28.7  cdseo 


PHOTOMETRY  DAT 4  RECORD 


ITEM  tfd-IPcQT&EACC/t  Avtf not ysu 0 M  DATE  Z-Zt~  ?/ 

Detector j  WBSTc/V /Up 0£i  &$£■#  09o kOQ!  7/P£ & (l i/ 

Last  Detector  Calibration:  3<4,ly  /£>/  lcj/0 
Distance:  CS‘,^>> 

Goniometer  Sweep  Rate:  ^ ft 

Recorder  Chart  Speed:  /S~£cc.  p^'^f'iryYur*~ 

Input  Shunt?  ty/OV  -Q- ,  /% 

Detector  Current  at  Intensity  Peak:  *5>'°y  /Z>7  5^/lQ 

Ambient  Light  Reading:  o.o^/ie-ts0;  0.0^4 ' 

Test  Object _ 

Lamp  » (V)  z  so  a  !cl{  ISVW  120/ 

I, amp  Operating  Voltage  *  3  Uti-h-HOV 

Optica]  Elements  /'Kt. .  6  U  PfllMbOlCHO 

F  i  J  t  e  x  j  Schcpf  OC;  t>\c.Ot  3.5"  m 


WY^cafp/'S/-^'^  u  nrut/ 

SB 3Fi3S$?£Q£bx  f  r 


■a  Bt,  r  Axis  ,  -S’,  -ZS*  O' +lS',+  s* 

•f  ?-C  *  -  °. 


Rotes: 


Sheet  1  of  1 


u  H*M  1*  “OODC-  ON  1XVHS 

-  O 


a  * - 


? 6.6  insec  =  0.0?66  sec 
A,  =  39  +8  +8  -t-4  4-4  +4  +10  =  ?7  ea 
77  x  29  =  2230  cdsec 


=  22'30  :  (0.2  +  0.0766) 


8060  cd  Effective 
Intensity 


ta-t/=  87  msec  =  0.087  sec 
Ajl  =  77  4-  3.3  =  80.3  ea 

8O.3  x  29  =  2330  cdsec 
Iz  =  2-330  j  (0.2  +  0.087) 

=  8120  cd  Effective  Intensity 


100  150  200  250  300 


-  85.6  !r.<-ec  -  P.O856  ree 
Ag,  -  76.5  +  1.5=  ?P  ea 
?8  x  2?  =  7760 

12  =  2’ 2 1 > 0  :  (0 .2  +  O.Ct^t  )  =  ?<W0  cc!  Effective 

Inters! ty 


I.  :  t^-t| =  75*5  msec  =  0.0755  sec 

A(  =48+10+6+5+l8=87ea 
87  x  29  =2520 

I  =  2520  : (0.2  +  0.0755)  =  9180  ca 


IA :  ti-t,  =  82.5  nsec  ::  0.08?5  sec 

Ax  =  87  +  2.5  =  80.5  ea 
89.5  x  29  =  2595 

la.  =  2595  :  (0.2  +  0.0825) 

_ =  9180  cd  Effective  Intensity 


Ef f ect ive 
Intensity 
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100  150  '200  250 


IA  t  tx-t,  a  82.5  msec 
Aa  =  91  +2  =  93  ea 

93  x  29  =  2700  cdsec 

IjL  -  2700  j  (0 ,2  +  0.0825)  =  9470  cd  Effective 

Intensity 
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..  — rr-AiiO 

■■  ~  ■■■  — — *•— — •  - 


uln-  .  I  -  - 1*  U*#»  MM  j*  VM 


I  i  ta-t,  =•  78.7  msec  =  0.0787  sec 
1  A,  =  36  +7  +6  +4  +3  +13  69  ea 

69  x  29  =  2000  cdsec 

I,  =  2000  i  (0.2  +  0.0787)  =  7160  cd  Effective 

Intensity 

Ia  j  t*-ti=  84  msec  =  0,084  sec 
kx  =  69  +1.7  =  70.7  ea 

70.7  x  29  .  2050  cdsec 
Ix  =  2050  i(0.2  +  0.084) 

a  7210  cd  Effective  Intensity 
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200  260  300 


i 


I 


1 
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Run  #1 .  Aviation  Green  Projector 


l 

Intensity  Calibration 

1)  At  Beam  Axis  (  0°  Vertical  Displacement). 

Detector  Current  at  Intensity  Peak:  9.8 jak 
Corresponding  Illumination  Level:  6.12  ftcd. 
Distance:  65.3  ft:  4264 

Peak  Intensity:  6.12  x  4264  =  26180  cd 
dumber  of  Vertical  Divisions  at  Peak:  19.2 
Intensity  per  Vertical  Division:  1360  cd 

26180  :  19.2  =  I36O 

-3 

Energy  per  Unit  Area:  1360  cd  x  10. 85  x  10  sec 

*  14,75  cdsec 

2)  At  +5°  Vertical  Displacement  from  Beam  Axis. 
Detector  Current  at  Intensity  Peak:  7.4/iA 
Corresponding  Illumination  Level:  4.62  ftcd 
Distance:  65.3  ft;  DA=  4264 

Peak  Intensity:  4.62  x  4264  =  198OO  cd 

Number  of  Vertical  Divisions  at  Peak;  14.5 

Intensity  per  Vertical  Division:  1362  cd 
19800  :  14.5  =  1362 

-5 

Energy  per  Unit  Area:  1 362  x  10. 85  x  10 

=  14.80  cd  sec 
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PHOTOMETRY  DATA  RECORD 


ITEM  ^/«r^#/r/WlSrS'%  DATE  X-.27 -7/ 


:.  -^JlLl^CblO 


Detector:  WEITCVt' MODEL  gs%  t  $30  2CV/  TyP£  PfY 
Last  Detector  Calibration! 

Distance:  (oS ' 

Goniometer  Sweep  Rate:  5~0°m  ^ H**m  *  4*. <f!p2£. [v<rC&Cpr?G— 
Recorder  Chart  Speed:  /S'S'ZC 
Input  Shunt:  ^(OV-CL  /°/o- 
Detector  Current  at  Intensity  Peak:  (p  i’S 

Ambient  Light  Reading:  ^  h.6  f+ 


f>  ) 

1  CC< 


Test  Object 


Lamp  fv)  25c  a /cl 
Lamp  Operating  Voltage 
Optical  Elements 
Filter 

V Gy  ^  CcAO/SfCa  cen  rei  fa 

&63ffet£lr or^froa  Beam  Axis 


(zwvap  /7ci/ ) 

/o.  0  » //#  / 

Z^L.G  'fl/j  Al2*«  ZEFtScTM 
OpT'2iu/>  A- 2,  Plc/iP.oi'c 

-ST";  C'}  *  £°}  +2,5°;  -zs°. 


Notes:  Fkafu-ituft ivPav^T,  Lbyis A,  -£4cc{ 

A 


Certified  by^>/  Qh.jfL^ 


Sliest  1  of  1 
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'Z>  o  o  c: 


1 1  '•  -t,  =  ”0  ns  -  0.  sec 

A|  =  i-  •  3  +  1  +  H.\  -■>  ■ 

x  14,^  jc  -  1  '  co r ■  o 

1,=  980:  ’  0 » 2  -v-  0.080)  =  1500  cd  ef'f .  lnt. 

1^,!  ta.-t|  =  86.8  nsec  -  0.0868  spc 
Aj.=  67.5  +  2  rr  6O.5  ea 

69.5  x  14.5  cdsec  =  1007  cdnec 
Ij_=  1007  5(0,2  +  0.986c)  =  352r  cd  Lffectlve 

.  —  Ir ter  Pity. 


Similar  Intensity  versus  time  traces  were  obtained 
at  -2.5  ,  0  ,  +2.5  ,  and  +5°  of  elevation.  The 
effective  intensities  measured  at  these  points  are 
listed  in  Table  A  on  pare  ?9, 
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Run  #3.  Aviation  Whit®,  Non-Split 


Intensity  Calibration 

1)  At  -5°  Vertical  Declination  from  Beam  Axis 
Detector  Current  at  Intensity  Peaki  42 /U 
Corresponding  Illumination  Level:  26.3  ftcd 
Distance  *  65.3  ft?  Da=  4264 

Peak  Intensity!  26.3  x  4264  *  112000  cd 
Number  of  Vertical  Divisions  at  Peaki  17. 2 
Intensity  per  Vertical  Divlaioni  6500  cd 

11200  i  17.2  »  6500 

Energy  per  Unit  Areai  6500  od  x  10. 85  xio'^sec 

*  70.6  cdsec 


2)  At  +6°  Vertical  Declination  from  Beam  Axis 

Detector  Current  at  Intensity  Peak:  37.5yuA 

Corresponding  Illumination  Level t  23.4  ftcd 

Distance  1  65.3  ft;  D***  4264 

Peak  Intensity  1  100000  cd 

Number  of  Vertical  Divisions  at  Peaki  14.5 

Intensity  per  Vertloal  Division!  69CO  cd 
100000  i  14.5  «  69OO 

Energy  per  Unit  Area:  6900  od  x  10. 85  x  10~%ec 

*  74,8  cdsec 

Notei  The  discrepancy  between  70.6  and  74.8  cdsec 

per  unit  arsa  is  due  to  occasional  "stickin gw 
of  the  microampere  meter  movement  during  cal¬ 
ibration,  Recent  experience  has  shown  that 
slight  tapping  of  the  instrument  will  elimin- 
ate  this  source  of  error.  The  results  of  com¬ 
putations  based  on  70,6  cdsec  at  116  V  are 
therefore  about  6%  too  low. 
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PHOTOMETRY  DATA  RECORD 


Bln  &  3> 


ITEM  rm^j2a±  facet*  fMMk  faaw  ATE  3  ~  3"  7/ 

Detector:  H'ES TCH'faCtiEL  <fjT£  tidSO‘2i'Vl7ypE. 


Last  Detector  Calibration: 

Distance:  QSIli " 

Goniometer  Sweep  Rate:  SVcm  ^ writ  ?  (f.tf  Sec 

Recorder  Chart  Speed:  jx?r  eft  y  i$iou\ 

Input  Shunt :  cA&i-yxd'fc-  /•  6  3_T^ /%  /vi},  3“3~7 / 

Detector  Current  at  Intensity  Peak:  -yc.  37, 5/,  A(ci)  *  £* 

- ^ - - - - 

Ambient  Lifclit  Reading:  ~~  0<O —  -^IG^oct  *■<&?>  $f[cd 


Test  Object 


Lamp 

Lamp  Operating  Voltage 

Optical  Elements 

Filler 
^opiocf 

Limr  from  Dean  Axis 


- s °}  -2.sJ#;o')+2S',liyit-t0. 


I  Sylvan,’^.  Bud  SwW/  /2£>/ 

:  /0%t  -h~(\ ?>'£)  —  Hxfc-ltcj  Z j  /O,  C -  ! lb  V 

J  lM  Otf  0/4-^  %,  pt  l_  A Zph, 

Co^d.  Leaser 

{Catt-UAlAfrhf 


i-Nohe- 
:  s*<?c  >u%£  Ui^L. 


Dotes : 


Cert  1  fled 


Sheet  1  of  l 
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I|  *  «  81.4  nsec  »  0,0814  sec 

A,  =  44  *10  +6  +6  +4  +12,?  =  82.7  ea 
82.7  x  70.6  «  5850  cdsec 
I,  «  5850  *<0.2  +  0,0814)  «  20800  cd  affective 

Intensity 

la,*  t^-tj  =  94.5  nsec  =  0,0945  sec 
A  3,  =  62,7  +  4,5  s s  8?,2  ea 

87*2  x  70.6  s  6170  cdsec 
=  6170  i (0.2  +  0.0945) 

-  21000  cd  affective  Intensity 


Similar  Intensity  versus  time  traces  were  obtained 
at  -2.50,  0°.  +2.5°,  and  +5°  of  elevation.  The 
effective  Intensities  measured  at  these  points  are 
listed  In  Table  A  on  page  29* 
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ENVIRONMENTAL  TEST  PROGRAM 
ON 

HELIPORT  BEACON 

PART  NUMBER  2000-69,  UNIT  NUMBER  1 

WYLE  LABORATORIES 
NORCO,  CALIFORNIA  91?60 

JULY  1971 


SUMMARY 


One  Heliport  Beacon,  Part  Number  2000-69,  Unit  Number  1 : 
manufactured  by  Scientific  Components  Co.,  350  Vista  Baya, 
Newport  Beach,  California,  was  submitted  to  the  following 
environmental  tests,  which  were  conducted  according  to 
Mil  Standard  810B: 

-  Altitude,  to  10,000  feet 

-  Rain  and  40  mph  wind 

-  Humidity 

-  High  Temperature 

-  Low  Temperature 

All  testing  was  conducted  in  accordance  with  the  referenced 
specifications,  with  the  exception  that  during  the  humidity 
test  temperature  deviations  occurred  on  two  occasions,  as 
documented  in  Notice  of  Deviation  No.  1,  Included  in  our  test 
report.  The  total  time  the  temperature  exceeded  the  speci¬ 
fication  requirements  was  65  minutes.  At  the  direction  of 
Scientific  Components  Co.,  the  testing  was  continued. 

The  test  specimen  completed  the  environmental  test  program 
with  no  visible  evidence  of  damage,  or  deterioration.  The 
specimen  performed  satisfactorily  at  the  required  environ¬ 
mental  conditions,  but  did  not  operate  at  full  speed  below 
-40F  temperature. 

At  the  conclusion  of  the  environmental  test  program,  the 
specimen  was  returned  to  Scientific  Components  Company. 

A  copy  of  the  complete  test  report  is  available  on  request. 
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Correction  of  Deficiencies 


The  following  defects  and  deficiencies  were  discovered 
in  conjunction  with  the  environmental  teat  aeries,  and 
were  corrected  as  herein  described. 

1)  Craoked  Slipring 

The  bronze  alipring  assembly  was  replaced  with 
15  Ampere  colnailver  sjiprings  meeting  applicable 
military  specifications.  Total  lamp  current  is 
less  than  9  A  at  115  V.  Bronte  slipring  was  orig¬ 
inally  chosen  for  use  with  3°  V,  30  A  lamp  system. 

2)  Corrosion  on  plated  steel  fasteners. 

Severely  corroded  fasteners  were  replaced  with 
stainless  steel  or  anodized  aluminum  parts. 

Other  beacon  parts  made  from  these  materials 
showed  no  sign  of  corrosion. 

3)  Slow  rotation  below  -40°  F. 

This  failure  was  traced  to  exoessive  shrinkage 
of  the  bronze  sleeve  bearings  in  the  Hurst  GA 
synchronous  motor.  Installation  of  ball  bearings 
by  the  motor  manufacturer  provided  adequate  per¬ 
formance  at  -55°  C. 

4)  Gear  belt  exchange 

Rubber  and  polyurethane  gear  belts  were  tested  at 
low  temp'jraturos ,  showing  that  rubber  belts  became 
relatively  stiff  below  -40°,  while  polyurethane 
belts  retained  adequate  flexibility  at  -55°  C. 

The  rubber  gear  belt  was  therefore  replaced  with 
a  polyurethane  bolt.  Both  kinds  of  belts  oontain 
a  woven  fiberglass  cord. 
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FAGE 


OF 


DALE  AiR-ENGIN  EERING 


REPORT  NO.  SCC  -2QQQ. 

ISSUE  DATE  7-8-71  _ 

REVISION  DATE  S~  I2~71 _ 


INTRODUCTION 


The  SCC  Model  200-69  Heliport  Beacon  assembly  is 
required  to  be  structurally  capable  of  resisting  a  100  mph  wind 
velocity  when  covered  with  approximately  one-half  inch  of 
ice  growth.  This  will  be  substantiated  by  means  of  a  static 
test  where  the  aerodynamic  loading  under  these  conditions 
has  been  computed  to  be  84  lbs. 

An  arbitrary  safety  factor  of  two  (2)  has  been  chosen 
for  the  maximum  loading  level,  and  is  considered  to  be 
more  than  adequate.  The  simulated  airloads  are  distributed 
to  the  structure  by  use  of  a  lever-tree  system. 

The  test  program  has  been  set-up  anrt  witnessed  bv 
H.  E.  Dale,  FAA  DER  e.A-129  as  noted  under  te-,t  result1-. 

The  beacon  assembly  appears  to  be  sati  sfa<  to  i  y  from 
a  structural  standpoint. 
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DALE  AIR-ENGINEERING 


3.  AREA  a  FORCE 

Fa  =  1. 041  x  25.  58  = 

26.  63  lbs. 

AREA  b  FORCE 

Fb  =  2.243  x  25.58  = 

57.  37  lbs. 

NET  TOTAL  LIMIT  FORCE 

Ftot  =  26.63  +  57.  37  = 

84.  00  lbs. 

DESIGN  TEST  FORCE 

■* 

Factor  of  Safety  =  2.0 

Ftest  84.00  x  2.0  =  168  lbs. 

4. 

FORCE  DIST. -DATUM 

1 

MOMENT 

26.63  21.5 

571. 47 

57.37  8.5 

489.43 

84.  00  12.  63 

t 

1060.90 

1 

Location  of 

Total  Force 
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6.  TEST  RESULTS 

On  8-12-1971  the  static  te«t  was  performed  and  witnessed 
by  FAA  D.  E,  R.  H.  E.  Dale  LA-  1 29. 

The  beacon  assembly  was  loaded  to  the  maximum  value  of 
168  lbs.  in  the  following  inc  rements: 


1. 

Limit 

=  85  lbs 

101% 

2. 

1.  5 

=  132  lb« 

154% 

3. 

2.  0 

=  168  lbs 

200  % 

4. 

2.  05 

-  172  lbs 

20  5% 

(actual  test  weight  including  tare  weight) 

NOTE- 

The  actual  test  weight  of  172  L&e.  is  equal  t<<  a 

value  of  52.  4U  PSF  which  equates  to  a  wu.r1  veioc  lty 
approximately  143  MPH. 

THE  TEST  APPEARED  SATISFAr.  TOR  V  WITH  NO  FAILURE 

H.  E.  Da'  e  FAA  f>.  E  .  1’ . 
L.  A  i  2‘) 


OR  PERMANENT  SET. 


DEPARTMENT  OR  T R A N»PORTA TION 

DATE 

'  FEOERAv.  AVIATION  ADMINISTRATION 

O  /  <*  O  j 

|  STATEMENT  OF  COMPLIANCE  WITH  THE  FEDERAL  AVIATION  REGULATIONS 

0-/3- 7/ 

AIRCRAFT  OR  AIRCRAFT  COMPONENT  IDENTIFICATION 


MAKE 

MODEL  NO. 

TYPE  (Alrplent,  R*d1o,  Httlicopfr, 

name  of  applicant 

sa&mr/cc 

•  tc.) 

SCtCrJ  y>F/CO  sagAfTWC 

Hit/ At  fit  ^rfvfovi 

Zoo  a  -6$ 

tfiufiottr  bsacoa/ 

CQ*r+*JtNT$  co. 

_ _ LIST  OF  DATA 

identification  1 


TITLE 


RefOR  T 

Sec  “~zooo 


AHtcofnb  avAtym  an&  rmvervAAL 

$ta  Tie  res  r  /**>&  ai 


PTO,  8-IZ-ll 


HtUpfi&Y  0f4&>A/  /**cgfc  zooo  -63 


P- ,  f<r‘Oj£  OF  DATA 

7S  Tug$r##rY4r6  £&aco*/  Arst/xsiy  srstvtwAAL  (^re^sary 

APPUCAGLf.  REQUIREMENTS  (LUi  tptfC'/.'c  m.ctlunt; 

Govr  Contract  T*  Sc/£*J  y'/^o  co^raAJ&srs  C£>- 
f*o~y  FA  A  -  Ari**>r?c  c/ry 
5 *£ciPtci a 7'/&a/  ovre/A/tfa  /tcovue  tutors 


CERTI  r  II  ATION  •  I'nder  h  ulhni  uv  \ ested  b)  .  r»r  ti  j.i  of  the  *  dn  msirator  and  in  a. .  nidance  »uh  ( «i.  ilif  i.a  and  I  ini' tangos 
of  ippf  i.im  •  i  i 1 1' . i «* r  P  ut  !81  of  the  t  edcrftl  \ ■  .auon  liegulan  is,  data  listed  above  .  nd  on  jttat  h»d  -l.erie  .1!  nubeie''  .  .. 

/Ye  a/F  _  „  r.n \ r  been  examined  it.  n,  t  ordsne  '  u  ith  esta!  It  shed  proi  *ei  *  es  ano  fnu  1  '  .  ornplv  *  .h  np  1  n  ii/le 

<  i|illrenieo>s  if  the  f  (vleuj  duation  Rrgulo'ion*. 

jlerommrnd  app-ovai  of  these  dais 
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OPERATING  INSTRUCTIONS 

MODEL  200-69  HELIPORT  BEACON 
115  V,  1000  W,  60  Hz 


Description  of  Design  and  Construction 

This  revolving  beam  beacon  cons5.sts  of  two  colored  pro¬ 
jectors,  aviation  green  and  aviation  yellow,  and  a  split 
white  beam  projector.  The  colored  beams'  axis  are  ailgnei 
70°  apart  in  the  horizontal  plans.  Centered  between  these 
two  beams  is  the  split  white  beam  projector  which  is 
mounted  above  the  two  colored  projectors.  The  three  pro¬ 
jector  cluster  is  mounted  on  a  tilting  table,  which  is 
hinged  to  a  turntable.  A  JO  rpm  synchronous  motor  drives 
the  turntable  at  a  fixed  speed  of  12  rpm  through  a  gear 
belt  reduction  gear.  The  optical  assembly  is  covered  by 
a  pyrex  cylinder  which  is  topped  by  an  integral  heat  ex¬ 
changer.  Both  ends  of  the  pyrex  cylinder  are  bonded  to 
stainless  steel  rings  by  means  of  silicone  adhesives. 

Eight  #8  slotted  flathead  screws  with  nylon  inserts  hold 
the  lower  ring  to  the  baseplate.  The  screws  have  to  be 
removed  and  the  pyrex  cylinder  assembly  carefully  lifted, 
in  order  to  gain  access  to  the  beacon  interior. 

Lamps  and  Fuses 

Each  lamp  and  the  motor  are  fused.  Fuse  locations  are: 

*  on  the  baseplate,  O.i  Ampere,  Motor  fuse; 

*  on  the  tilting  table,  2  each  J  Ampere,  slow  blow, 
for  colored  beam  projectors,  and  one  6  Ampere, 
slow  blow,  for  the  white  split  beam  projector. 

Lamps  in  the  colored  beam  projectors  have  mini-can  screw 
bases,  and  can  be  reached  after  removing  side  panels 
which  are  attached  by  two  #6  philips-head  screws.  The 
split  white  beam  projector  lamp  has  a  two-pin  base.  It 
can  be  pulled  out  of  its  socket  after  removing  the  stain¬ 
less  steel  wire  clamp  which  attaches  to  the  top  of  the 
reimaging  hemisphere. 

CAUTION:  Do  not  touch  lamp  bulbs  with  . angers.  Wear 
cotton  gloves,  or  keep  lamps  wrapped  in  plastic  film 
or  soft  paper  while  handling  them.  Finger  prints  will 
burn  into  the  surface  of  the  quartz  envelopes  and  cause 
optical  deterioration  and  premature  failure.  Clean 
quartz  envelopes  with  rubbing  alcohol  or  distilled  water 
if  touched  accidently. 
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Adjustments 


The  tilting  table  can  be  adjusted  through  access  holes  In 
the  baseplate.  A  suitable  Allen  wrench  Is  provided  with 
the  beacon.  The  adjustment  screws  for  the  bubble  levels 
protrude  through  the  baseplate.  All  adjustment  screws  aie 
permanently  secured  by  elastic  stop  nut  inserts. 

Split  beam  separation  is  adjusted  by  changing  the  position 
of  the  hinged  flat  mirror  by  means  of  the  knurled  nut 
located  atop  the  mirror.  Access  to  this  adjustment  nut 
requires  removal  of  the  beacon  housing. 

Photoswltch 


The  light  level  at  which  the  automatic  photoswltch  turns 
the  beacon  on  and  off  depends  upon  the  setting  of  the 
light  control  vane  located  in  front  of  the  photocell. 
Closing  this  MdoorM  causes  the  switch  to  turn  on  at  higher 
ambient  light  levels?  opening  it  results  in  switch  action 
at  lower  ambient  light  levels.  The  light  level  at  which 
the  switch  is  actuated  thereby  can  be  adjusted  within  the 
range  from  approximately  5  to  100  ft  candles. 

NOTE:  This  photoswltch  is  equipped  with  a  built-in  delay 
of  several  seconds  so  it  will  not  respond  to  brief  light 
flashes  or  similar  transient  changes  in  light  level. 

Cleaning 

The  outer  surfaces  of  the  o^acon  car  be  cleaned  with  water 
or  detergent  solutions.  In  areas  where  the  water  supply 
has  a  high  solid  content,  rinsing  with  distilled  water  or 
luboing  alcohol  is  .recc amended .  interior  surfaces  can  be 
wiped  clean  with  a  so^'t  cloth  or  napkin,  or  brush. 

rarts  List 

All  Heliport  &eac_>n  Par*- b  are  Identified  in  its  p»rt  ^  list. 
Mai nt enarice  Requirement's 

A  pood  indication  of  the  performance  of  all  parts  of  the 
drive  and  slipring  system  1 e  obtained  by  courting  the 
number  of  revolutions  per  minute.  Tf  there  is  substantial 
deviation  from  1?  rpm,  individual  components  of  the  drive 
train  should  bo  inspected.  Tn.ese  components  are: 

l8ar  motor 

Phase  shift  capecl'or 
Gear  belt 


Idler  roller 

Idler  arm  pivot  bearing 

Idler  spring 

Slip  rings 

Brush  blocks 

Main  bearing 

Operation  at  12  rpm  indicates  that  all  these  parts  function 
properly. 

Proper  operation  of  the  optical  systems  can  be  established 
visually.  If  all  parts  are  in  place,  clean,  and  free  from 
cracks,  chips,  or  dirt,  the  specified  light  output  will  be 
maintained.  The  beacon's  optical  system  is  covered  by  a 
sealed  shell  assembly  which  keeps  out  dust,  rain  and  fumes. 
Therefore,  only  the  outside  surface  of  the  pyrex  cylinder 
needs  to  be  kept  clean  to  assure  full  light  output.  This 
surface  can  be  wiped  with  a  moist  sponge,  or  washed  with 
water  or  a  window  cleaner.  In  areas  having  relatively  soft 
water,  spraying  with  a  garden  hose  will  remove  most  dirt 
accumulations. 

Lamp  Replacement  should  be  done  on  an  annual  basis,  even  if 
not  all  of  the  rated  lamp  life  has  been  used  up.  This  rou¬ 
tine  replacement  assures  uninterrupted  service  and  minimal 
labor  costs.  If  lamps  are  changed  only  after  burnout,  the 
beacon  will  be  inoperative  from  th .  moment  of  burnout  until 
replacement  is  completed.  In  this  event,  the  cost  of  the 
necessary  special  replacement  effort  exceeds  the  relatively 
small  amount  of  money  saved  through  lamp  life  extension  be¬ 
yond  the  recommended  one  year  limit. 

The  beacon  will  continue  to  rotate  regardless  of  lamp  fail- 
ure(s).  However,  the  recommended  replacement  schedule  pro¬ 
vides  good  assurance  against  such  partial  failures. 


Figure  16. 

Vertical  Ad  justnent  of  Tilt  Table 

Allen  wrench  can  enter  through  any 
of  five  threaded  access  holes  in 
the  baseplate  to  reach  adjustment 
screw.  Access  holes  are  normally 
closed  by  means  of  *-28  screws  and 
internal  seal  washers. 
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FIGUEE  1? 

WIRING  SCHEMATIC.  HELIPORT  EEAC ON 


